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1.0 IDENTIFICATION OF RCC

RCC ?ATPe.Oas been identified by the SOW of Contract F33600-88-D-0567
for Process Characterization.

0040/15



Me 7,4 .+-XC4 .,ctv 5.t,

h5 SeV"41 / Mre LV-I4,
A4 /tue &?*MCo41 *I( wc.4-I -/cpss

cl re- Ao- J5,,w// S , , t ,,t Ae

a- 0 4 as9,' "e ci Ae n

7 ),, A1E3 t4c. )4

O,44 c*. ~ -sel A e~ et #re &4eI

#A 0 0A

lot ~.,4 J ft69.$

4v*Ka reecy



The Aa/ A/ #flt/ a5t a'-e ~e ~erj/.4

Sone A-'t4 lk A

the cali4 v *4 a/ fs t e 't A r On.ea, 3e-ilo aQp$ 4

A-A 7- t' 44,~ tv~A 6I 4/-

~-e "er-eiI

144*~41 P-5-4r~ 6E/fD// Xfmsteda / /

47P nA rpoe, The /770' emev/

'3 A O V- t e %(,,l, - / * - inw / e -c - /

Ale- 4 de -eA ?/4co bei

fnrt4iP. A -eiAc 0 3  (cf-L '5t9

~~eeia I~>/ Dotee4 .i. .- eoA ~-C t 4 i~at.A./pI

a~vws* a. -CA' 4 //v -1P5A

have~~ pO*/A# htfto~-4j



o4qD(-t-4// ~~ ' 77,0 c

Are- (r WI Q"8 'Ie c i !. au e

reci/~f/ 4 L */A/ 7 e ,e ,(C c~ /ly /w

o~h~ h -ft/ p,,~4  40-e e~~# &#ir M

r/25



15 TAIQ t -S Ai s ~ ,f*s 7/4, e

cc- O -Re Y6.,3

10 r.C Ar j~,4q



8/24/89 9:00 AM

DATA DOCUMENTATION BOOK

2.1 FACILITY LAYOUT DRAWINGS
The layout drawings do not reflect the current layout of MATPCC. The layout will
be changed again in three months as the RCC restructures its organization to
accept additional personnel and KC-135 cable workload. Up-to-date drawings
were not provided to MDMSC. The layouts provided by the ALC are included in
the Database Documentation Book.

2.2 EQUIPMENT
MATPC(;'s equipment consists primarily of test stands and other testing
instruments. Most of them have been in use for 15 to 25 years, but they are still
reliable. The first MATPCC test stands in Building 3108 used to test fuel flow
transmitters are scheduled for replacement by two new test stands. The operator
stated that the new equipment will be safer and more efficient. Readouts will be
digital, eliminating judgement calhs by operators reading analog gages. It will be
simpler to install the parts on the test stands and to adapt the test stands to the
different part configurations. Additional safety features will be included as well.
The painting, sandblasting, and magnetic particle/fluorescent penetrant processes
are conducted as back shop operations outside of MATPCC. A listing of equipment
for MATPCC can be found in the Data Collection section of the book.

2.3 WORK FORCE
The work force in MATPCC has experienced a 15% variance over the last two
years due to fluctuations in workload. Excess personnel are loaned to other areas.
The new harness workload planned for September 1989 will require 50 to 60
additional operators. The new work will be organized to allow the use of personnel
with lower ski levels. An effort is being made to design some of these positions to
allow them to be filled by handicapped workers.



The 1989 work force consists of one unit chief, four supervisors and the following:

Skilt Code Skill Level Qiantity Yrs of Avg. Exp.
AY WG-10 5 15 to 25

WG-09 11 12 to 25

BY WG-10 9 15 to 25
WG-09 3 12 to 25
WG-08 4 8 to 15
WG-06 1 5 yrs.

CT WG-09 15 12 to 25

DY WG-10 4 15 to 25
WG-09 8 12 to 25
WG-07 3 8 to 15

The operators have been actively involved in the Air Force suggestion programs and
show a strong desire to improve the quality and productivity of their work. One
operator suggestion saved a quarter of a million dollars. No overtime was worked in
1988.

I li
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DATE :1.*-Mar-89
-tFY 89 FILE 2 0rUTE

RCC W.AES

DIREC'T DIRECT :*41 0vso ;ND ollm" T&TAL LESS

ACC LAIP R NIL D I ,,i,. MAT'L GTHEF 6 1 A rTT*L N; MA'L

A34FA? 19.ib 14.41 0.010 1-:4 11.O1 5.38 41 .li
PAIPFF OX.8 M.6 1).00 1.67 9. M !.:4 :9.017 5.71

RAM 16.7, 0.00 Mo 2.921 11.11 5.17 'Jai 16.01
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HAIM! 21.17 1.30 M.0 '444 2M.07 v. 19 5'.17 !1.87
MlIFIU 10.21 39.46 0.00 3.47 14.19 5.19 81~ 42.10



2.4 REPAIR PROCESS TECHNOLOGIES
The repair process in MATPCC is relatively unsophisticated. The units are
disassembled, repaired, and reassembled using hand tools. Meters, gages, and test
equipment are available and required for successfully repairing the units, but the
operator must be able to translate the readings into repair or adjustment techniques.
Operator knowledge is the most important ingredient in the RCC's process as WCDs
are frequently obsolete or difficult to interpret.

In the fuel flow transmitter subshop, the operators repair their units one at a time. The
part is pretested on the bench to get some idea of the problem, then disassembled to
the extent to which the operator judges. The parts are cleaned by hand and repaired
or replaced depending on the condition of the part and the technical order. Specified
parts must be replaced, not repaired. The level flow transmission contains a motor
and syncro unit.



Work in actuator and servo shops is similarly tested, disassembled, and cleaned, but
most units also involve electrical switches In addition to electric motors and other
mechanical parts.

The electrical subshop repairs cables and electrical instruments. They also build
cables and harnesses.

2.5 WORKLOAD VOLUME AND MIX
Workload consists of 75% MISTR, 15% routed, and 10% temporary and
manufacturing. MISTR items are received from both routing and supply. Routed items
are parts removed from engines, aircraft, etc. which are routed directly to the required
RCC, without passing through supply. These are repaired as MISTR, then returned to
the originating RCC.

MATPCC has received a four year contract for 275,000 hours to make harnesses for
KC-135 rewire. This will generate the need for 55 additional operators, more space,
and a new layout. The % of workload per subunit is:

Electrical equipment 4.4%
Servo 19.1%
Fuel flow 36.0%
Actuator 40.3%

2.6 MATERIAL HANDLING
All material handling within MATPCC is by hand carry or push cart. There is no
powered matarial handling equipment in the RCC. The parts handled are all small
and require no special handling or packaging. Completed work is collected from
pickup tables by material handlers. All other part movement in and out of the RCC is
hand carried by RCC operators. The single most common material handling tool in the
RCC is a WQ-10 meMhanic. This appears to reflect a general condition within the
entire ALC and is discussed elsewhere in a focus study recommendation.

Outside the RCC area, units are picked up and deliverid to the "barn" on a cart. This
occurs every second week. The round trip distance is 880 feet. Parts are delivered
and picked up daily at the paint shop on a cart. The round trip distance is 720 feet.



(2.7 STORAGE
Parts come from supply and are stored in the "barnrl, a building 300 yards away from
the RCC production area. Every two weeks each subunit sends one or two operators
to the barn to uncrate and bring their units back to the shop, this takes about two hours.
The units are placed on twelve 18" x 36" x 6' shelves in their subshop with the paper
work, ready for operators to work.

Routed units are delivered to the correct subshop, then put on shelves. Upon
completion, units are placed on out going shelves.

Storage is not a problem because of the small size of the units. Each subshop has a
set of shelves. More could be added if required.

1The "barn is shared by several units. The MATPCC share of 2800 sq. ft. is

approximately 467 sq. ft. Each unit uses whatever is available. There are 145
cabinets and shelves 18" x 360 x 6' on line for parts and tool storage.
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(3.0 80/20 WORKLOAD ANALYSIS
The 80/20 workload was developed using data from the OC-ALC report listing the total
negotiated workload for MATPCC. Note: PCNs 94201 A, 94227A have been corrected
to PCNs 34327A, 34522A. These units carried the PCN of the value when the actuator
had a PCN different from the valve. Forty-one PCNs that have been profiled, account
for 80% of the total labor hours expended in MATPCC.

3.1 VALIDATION OF 80/20 ANALYSIS
* The total number of units scheduled multiplied by the standard for each PCN on

the 80/20 list equals 49,048 hours.

0 The total number of actual completions multiplied by the standard equals
50,508 hours.

* 49,049 hours compared to 50,508 hours studied, validates the fact that we
studied 80% of the workload for MATPCC.

49,049 hours required by 80/20 analysis
50.Q58 studied
102% of requirement

(4
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TECHNOLOGY INSERTION PROGRAM - RESPONSIBILITIES

MDMSC OC-ALC

.... WORKLOAD I

DOCUMENTATION IN DATE PROFILE
DATA BOOK OUT DATE PROFILE

ENVELOPE-
WORK LOAD PROFILE
MANPOWER PROFILE
EQUIPMENT PROFILE

DATA GATHERING

ITEM SUM1AY.. ...

OPER. PROFILE I
PARALLEL PROFILE I
D[S/ASSY PROFILE
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5.1 PROFILE DATA FILES
The pofile data files for RCC MATPCC were previously submitted under memo
number NKE-EO1 6-7605/REV. A, dated July 6, 1989/July 31, 1989.



5.2 MODEL INPUT FILES
The model input files for RCC MATPCC were previously submitted under memo
number NKE-EO16-7605/REV. A, dated July 6, 1989/July 31, 1989.
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6.0 VALIDATION OF INPUT DATA
All profile data was validated in accordance with paragraph 7.2 and 7.3 of the
Simulation Model Definition Document (SMDD). The profile data files included in this
document were validated and accurately represent this RCC.
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8.0 VALIDATION OF SIMULATION ANALYSIS
The validation of simulation analysis for RCC MATPCC was previously submitted
under memo number NKE-EO1 6-7605/REV. A, dated July 6, 1989/July 31, 1989.
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9.0 BRAINSTORMING
(, The minutes for RCC MATPCC brainstorming were previously submitted under memo

number NKE-EO16-7605/REV. A, dated July 6,1989/July 31, 1989.
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ACDONNELL DOUGLAS

__ McDonnell Douglas Missile Systems Company

CC( -SPON-
-£NCE

ACTION 31 July 1989
ITEM NKE-E016-7605

RESPONSE Revision A

UvOn ONO
Subject: Contract F33600-88-0-0567. Technology Insertion Enaineering

G. L Services. Submittal of Revised Validation Minutes

R. ) eliy To: Oepartment of the Air Force
k, Attention: Ms. 1. Hoyt (PMRP)

Contracting Off ir
Building 1, Area C
Wright-Patterson AF8, OH 45433-5320

Enclosure: (1) Task Order 1. Process Characterization. Validation of
RCCs MABPFF and KATPCC at OC-ALC, 26-27 June 1989

1. For documentation purposes. McDonnell Missile Systems Company (HDMSC)
herein submits revised Enclosure (1) validation minutes. The revision
adds: (1) an explanation of why HDMSC did not use historical data for
validation, (2) a listing of historical versus standard (6019) hours, and

- (3) historical data to the output report for each RCC.

2. Please address any questions or requests for additional information
to the undersigned at (314)233-8724.

j
0. W. Engelbart
Senior Contracts Administrator
Advanced Programs

EC: Department of the Air Force IC: F. Lauber *

OC-ALC/KAWF D. Engelbart
Attention: Mr. G. Leiterman Master Files

AF1ERFINAL Tinker AFB, OK 73145 Contract Files
SIGNATURE
INEflJRNTO: Department of the Air Force * Bldg. 92 Dist.

HQ AFLC/MAQF
LEJII1 Attention: Mr. Ooxie Cripe

Building 262. Area A
EWright-Pattorson AF8. OH 45433-5320

PLA= V NEXT 70 LADOER SIGNA1UAE

*V , TESOXMa, ;NY IS IDESWRD

MDE 14-27-1 (1 JUL n) MASTER FILE

0051 P/85 PO Sm 516, Saint Louis, MO 63166-0516 (314) 232-0232 TELEX 44-857



MEMO
31 Jul 89
TI-89-FJL-0219

Sub: TECHNOLOGY INSERTION-ENGINEERING SERVICES (TI-ES) TASK ORDER NO. 1,
REVISION OAN TO VALIDATION MINUTES FOR OC-ALC

/
To: R. G. Bolanos, R. Donnelly, Jr.. G. L. Dowdy, G. Fallo, C. J. Gonzales,

N. S. McCoy, File

Encl: (1) Transmittal Letter NKE-EO16-7605 Rev A, dtd 31 July 1989
(2) Task Order No. 1 Revised Validation Minutes for OC-ALC RCCs MABPFF

and MATPCC all without Computer Flat Files

1. Encl (1) and (2) are provided as internal distribution.

2. If you have any questions or comments, please contact me.

WFJ Lauber

T.I. Program Administration
E510/0922272, Sta. 925-5406

FJL:paw

0051P/96



OC/ALC

MATPCC

Intensive analysis of history data compiled from stamped WCDs indicates that
this data is erroneous, and should not be used in validating the UDOS 2.0
model for this RCC.

Occasional alignment between historical and simulated flow times are purely
coincidental.

It was observed during validation that the utilization of G019C flow days was
more realistic and more in line with the experiences of the ALC personnel who
were part of the validation team.

The inaccuracy of the WCD history is directly related to:

1) System of WCD release:

a) Copies are batch-pulled on a bi-weekly basis and at times on a
quarterly basis.

b) Block 5 date is actually the date printed and not the actual induc-
tion date.

2) WCO inconsistencies:

a) In many cases the WCDs do not depict the real world processing flow
and actually produce backtracking of date due to incorrect opera-
tion sequences.

3) Recording inconsistencies:

a) Operations are all being stamped on the same date. Where there are
flows through more than one operator, such as assy/check/assy, the
date stamping is arbitrary at best.

Conclusion: It is the general opinion of ALC and MDMSC personnel on the
validation team that the WCD history is of little value and should be dis-
regarded.

5("
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KATPCC

HISTORICAL
FLOWTINE

ITE HOURS

30011A 0.00 0.00
34055A 240.00 0.00
34103A 192.00 41.80
34327A 192.00 471.00
34510A 240.00 595.'O
34512A 192.00 120.00
34522A 192.00 0.00
34544A 192.00 369.90
34549A 312.00 45.00
35096A 192.00 41.10
3SO97A 192.00 42.20
37649A 0.00 260.40
37730A 192.00 31.20
38664A 0.00 0.00
38666A 0.00 0.00
39602A 192.00 90.00
39706A 240.00 122.20
42089A 192.00 0.00
4S362A 192.00 0.00
45387A 192.00 0.00
48371A 192.00 0.00
48451A 192.00 0.00
48561A 192.00 0.00
48563A 192.00 0.00
49S82A 192.00 0.00
61132A 0.00 205.60
61207A 192.00 0.00
61264A 192.00 0.00
9SOlSA 0.00 342.00
95036A 0.00 120.60
95052A 0.00 448.70
95058A 0.00 305.80
95006A 0.00 153.90
9S104A 0.00 0.00
9SIO A 0.00 277.10
9I511A 0.00 2388.S0
95131A 0.00 260.80
95133A 0.00 2681.60
SI1A 0.00 2622.00

95333A 0.00 272.00
96524A 0.00 45.SO

*SEE NOTE IN MINUTES REGARDING ITEMS WITH NO VALUE FOR 6019.

OOS1 P/70
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MATPCC

28 June 89

I. INTRODUCTION

1. Gene Leiterman briefed UDOS/ Model, included:

A) Model Objectives

B) Validation Criteria

C) Data Collection / Model Operation

2. Ricardo Bolanos briefed problems with MATPCC) included:

A) Lack of History Data/need to use standard flow

times.

B) High variance between models average flow times

and standard flow times.

3. Greg John briefed model Flat File organization and how

to interpret the printouts.

II. All model average flow times were at extreme variance with the

standard flow times captured during RCC characterization. Rick

Tison explained that the standard flow times were incorrect and

provided a copy of the G019C report showing correct standard

flow times. This reduced variance in some instances but not

enough for acceptance.

( III. George Branson explained that the items shown here on list #1

are not prime to MATPCC. This means that the standard flow time

includes a great percentage of time not charged to MATPCC. He

estimated that all these parts spent between 2 - 4 days in MATPCC.



All these items had modeled flow times of 2 - 4 days. These

PCN'S were determined to be acceptable. PCN'S number 38664

and 38666 showed simulated flow times of 7.2 hours. This was

identified as acceptable by George Branson (these PCNtS are

normally completed in one shift).

IV. Considerable discusssion took place regarding" i'times on the

remaining PCN'S. George Branson explained that these parts

are inducted in batches on a 2 week cycle. They are grouped

by PCN and reparied by one mechanic. The parts may wait a

week or longer before their first repair operation. It was

determined that the current "in" time of 16 hours mandatory

flow time should be increased to 96. HDMSC will make this

change and conduct a new model run.

MATPCC

29 June 89

I. All required changes to the data were made and a new

model run performed. The addition of mandatory flow

time of the "IN" operation produced large queues for

many parts. This was alleiviated by distributing the

"IN" flow time uniformly between 24 and 168 hours.

This substantially reduced the variance across the

remaining MISTR parts.

II. The meeting was resumed at 13:00. Several items were

accpeted:

I. George Banson identified PCN 34327 as a MISTR

item (it was previously shown as a backshop

item on list #I). When the appropriate "IN"

flow time was added, the variance between



PCN LIST 01

30011

37649

61132

95015

950A8

95052

95058

95086

951~04

95108

95111

95131

95133

95188

95333

96524



model and standard flow times was reduced to

acceptability.

2. George Branson identified the backshop hours

for PCN 34510 as excessive. When they were

reduced to 48-72 hour, this item became accept-

able.

3. Those PCN'S shown on list #2 were identified as

"High - Dollar" items. George Branson explained

that these items are worked on a rigid schedule

and could be expected to be completed ahead of

the standard flow times. George requested that

MDMSC reduce the "IN" flow time distribution by

two days.

III. Some errors were found In the Equipment Profile. MDMSC

will correct these errors and conduct a new model run.

MATPCC

30 June 89

I. All required changes were made and a new model run per-

formed. All variances were examined by MATPCC supervisors

and planners. All variances were considered acceptable.

II. A Brainstorming session was conducted. The items on list

#3 were accepted as suitable candidates for model experi-

mentation. Mark Thornton accepted an action item to

( gather data on appropriate levels for each factor in a

Taguchi Array.

• m mm mm m m m mP561



MATPCC

28 June 89

NAME ORGANIZATION PHONE NUMBER

GREG GARDNER MDMSC 62873
GUY FALLO MDMSC 62873
RICK TISON MATEFI 62647
MARK THORNTON MATEE 62617
GENE LEITERMAN MAWF 67981
HERMAN SEARCY MATPCC 67481
GREG JOHN MDMSC (314) 925-5852
RICARDO BOLANOS MDMSC (314) 925-5840
GEORGE BRANSON MATPCC 67481

29 June 89

NAME ORGANIZATION PHONE NUMBER

GREG GARDNER MDMSC 62873

GREG JOHN MDMSC 925-5852
GEORGE BRANSON MATPCC 67481
MARK THORNTON MATEE 65568
GUY FALLO MDMSC 62873
RICARDO BOLANOS MDMSC 925-5840

(



TASK ORDER 1 PROCESS CHARACTERIZATION

VALIDATION MEETING MINUTES

MATPCC

30 June 89

NAME COMPANY PHONE

RICARDO BOLANOS MDMSC (314) 925-5840

MARK THORNTON MATEE 736-5568

RICK TISON MATEFI 62647

HERMAN SEARCY MATPCC 67588

JEREMIAH MURPHY MATEAC 65920

GREG JOHN MDMSC (314) 925-5852

GREG GARDN4R MCMSC 62873

PAMELA HAWKINS MATPCC 65720

GUY FALLO MDMSC 62873
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